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ABSTRACT 

PROBLEM TO BE SOLVED: To manufacture a polycrystal I ine thin-film 
semiconductor device, which has little variance in its electrical 
characteristics, at a comparatively low temperature. 

SOLUTION: A po I ycrys ta 1 1 i ne semiconductor film is formed and thereafter, 
rare gas element ions are selectively implanted, in only the channel 
formation region of the semiconductor film and the regions in the vicinity 
of the channel formation region and in such a way, that the center of the 
range of charged particles in the ions is positioned from the interface 
under the lower side of the semiconductor film to be within a distance of 
10 nm ±10 nm. After that, an Xecl excimer laser is applied in the 
film thickness direction of the semiconductor film at an energy density for 
fusing the semiconductor film at 85% or higher to about 97% or lower and 
the semiconductor film is recyrs'tal I ized. 
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as«±K«ffift#*ffii«att (lpcvds) k-t*« 

gfe. — — ■■ 
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#8B©SS.ig#*£. 
[»*3B2] fffl££ISA¥*#Ig#t. ^/->7> (S 
iH ( ) ^'>fj:< i:=bMi|sf*#:0-atLTffl^^LP 

t-rzm&m i E«<a?5i8i¥ss#gB©ffi!j£:£*fc. 
[»*«3] MK-f^->aAxafcTn-^ii*n«»^ 

^fX7£X-1'^->^T;i'rf> (Ar) -f t^TWSfSU 
m £?2>m#m l 75M 2 E«©»M¥*#:gB©ffi!ig;£ 

35fX5c*-f*>3& I ^ , Jf A (He) -f*>T# 

^t-r-sw*^ 1 7iM 2 Ett<z>*K¥*#gB08£2r 
[»*Ji5] i»e-r*>ffiAxsfcTiT"6asn*i& 

C'cm-ggWl x 1 0" cm-iSHTTtS* 
*#^<h-r-5»*^ 1 »£4Ett®ffIft¥*tt&B<Z>tt 

w&?zmzftm t-fzmxm 1 7is 5 E*©sag¥i* 
[»*3g7] wie-r^->aAxa(cx«"*.ii^n'5^ 
*>s 1 0 nm± 1 0 nmmz&tE-rzm&ft&frzffi 

&m 1 7JS 5 ettoMt¥tt*8B0K&3r&. 
M*qt8] WE<3r>i£AXgfcT. lME^#X7C 

[»#* 9 ] WEififlMH***? 1 * >*JP»j«»*j&> & 
1 MmSa«rt©«l*"C****#ati:"r*lll*3«8E 

[W#J3t 1 0 ] ffiGft Att¥«ttK}gj£XS#fftJ!Btt 
fcTff 1 9 EttOffK 

[■MBBl 1] ■HEXIIWl'- !f— *B«tT***; 

OE«©*K*i^«fi©BjS# 50 



1 2 ] ffi£ U— tf-3t^WE**#JK©KJ9 
^(6]»C*tLT8 5 Xi«H± 97 X8flEKT*»B*t 

[ffi&m 13] WE U— if — 3fc**x* -> T U-lf-ft 
T****«r«i:-r*«l*5il 1 75S 1 2ffif0»lf 

[M:gJJi 1 4 ] MSExt y7 u— *f — jfcftfeMz: / >J& 
m (XeCl) X*->VU— tf— ft (Sfi3 0 8nm) 
TS5f^attSif*il 3 Ett<Z>ffM¥*ttfiB 

[0 0 0 1] 

[«9§©«-r*a*#w] #K3BHj§tt6 o ora*«T 

<&#U jat3*##fiB*^IB<©flK#J%— fcj*t>1§ 

[0 0 0 2] 

m*n&ffi] &sn&m.muwkY i 7>i?*9 ( P -s i 
TFT) \zKmt5nz>*mfcm&*w.mx?*mm& 
ffifflb#s6o ora«j^T©^sjcTMifi-r^«-&. 

U-f-^*I#LTl-^ia^i (p-S rjR) tL 
(CVDtt) .^#)a^fflit«j* (PVDS) (CT^f&T 

&m&) #>£>f£-5«##J* h7>~J7.? (MOS-FE 

ssjstt, *WM£Ba«^j«-r*. 

[0 0 0 3] 

[fgBJ^^LJ:^ t-r-S^S] LfrLfcj8*Sjlt*i&l5 
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Ocm 1 V s"' t&<. iD^T<lMfc¥^ffiiC^LT 

[0 0043 *ET*«wa±iffi©iMMiis«*» ^© 

•5. 

[0 0 0 5] 10 

t Cxmm i,T^z»m*m&mw<Dmm-%mzm* 

jit©*^#:^»c^^x7c*-r *>£?]■*> air-r *>sa 
iit. i-^>aAxa«ic#*^ ; &@sii^a^^-B- 
*iaatt¥*#tt»jsx8is£tt*«4*«4:-r*. 
[ooo6] ^ffMAxaafi£fl:¥fUB«m 

(LPCVDS) KTSfcOfTto*!.. ltt©X8£-0&J5fcS 

lity->7> (S iH,) £4>&< £*>m**SM*:©— 8 
tL-Tffl^fcLPCVDftKttOiSifc^iilttl/ 

K. Jlt©a«fi:T**6liItS*S£#©0. 1%8«* 
iCifWT, 10ns adE3fi»& 1 At s 8«©@$i 

[o o o 7] -f *>aAie»cTjT%asn*#^5c 30 

m4*>\t7)l'=I> (Ar) 'ft>^tt'\'J , JA (H 
e) X«^^"> (Ne) -f blrs. lit 

©ft) #2 X I 0" cm-'iSRll x l 0" cnT'g 

JMB*»&©JP*©4 o %8ft<h©raic#ffi-r^>^tcxa 
^*>aAiateTir-5fc*ft*##;*7csiM' :*>©?r 

g+4>* 1 . *J»#fllOTfll#®*»6 10nm±10nm 
rtK**«H::-f;i->ffiAX8*fT5. ##;*7c*-ra-> 

ifi^?s«© «• tc a#?w t* a at •& © a*«c©na * l v > . 

ft£Al^©®«Sr^-r. 
[0 0 0 8] &Att¥i»ttK«ftX8tt¥*ttIft{C*ia 
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\s~tf-yuz*mfti&<Dmmj3fa\ztti,-c 8 5 %as« 

±9 7 X8*«T£*M3tt*x*;i,*-«flreJNIft: 
RS'lWttA^. U— tf-7t©rtT«x^->v u— y* 
-3t**fUfflTS. ^DJittMtCte^-fe (XeC 

1) If-ft (SES3 0 8 nm) -^IC/h 

(KrF) X*->71/- if-ft (&*2 4 8 n 
m) ^Wffl^&tlS. 

[0 0 0 9] 

ScKHU ^7XOIMS^6 0 otig^e 7 5 0 

mfc&v&mmiRtiz&m&mmm (so *#*§ae 

m^J^-OAm (S i,Ge,.. : 0<x<l) tcft* 

BtiLJint, lit©¥##JKlC##X7C^*>£tT*3>* ! 

ftAX8«K**flEg|0— «*»»**fc«fc?&4Jljlfl: 
iS8*ilST¥^IK©»fi6iSS'fb*jt»-5i^fttt¥«#: 

1) . 

[0 0 10] **#gt#j«XSTttTtt«fI«©#tf# 
ffi^tltc 3I#$e< ¥l«:i««IiE ffi ©i5fc#X8, 

*S^*ttftfll*»J*-r* (H2A) . tftOttlTrtttt 

XOM^OStLTg 
■€-^TfJfcO'f*>aAX8fcT#ifX7CS|f-1'*>fe 

A&©A¥£&«-r£. «s»«t©**jwa«i«n, «a 
a*nfc***«*'ott«*«fflE»4*b<fiTr* (02 

B) . Jlt©JB8K:SiJ»3-f^>ffiAX8«OlS»«E«flEtt 
Sftck 0 < ^©«{c«Slli4¥3l#18l^j£X 

»»wic»6ti*isfttt*i»#jyi»i J {5.-r 
mzw-iziiigkitmitmttzizm.* (02 

C) „ 

[0 0 11] -f*>ttAX8K:»tt*#'3tfX7c3K-r*> 
3 A)". ¥W#RrtT-r*>£A«««lC*fcnTV»fc 

*>aA«BWtfc*t>nTv»fc<w«©i8«ttttff«an 

T£.2&2> (03 B) . *©«KI8*tt¥iWMIt»(fcX 
U *&S<allAtt&&S (H3C) . JJDATUt©*^ 



( 4 ) 

5 

^^-7. Sri* 4 umm&*iffi<D'l^^¥m#-&W-Z&ft 
tf, ¥m&&W<»nffiJjfa (MOS FETTttV-X • 

SWKtf&ofr^Hiifli**©^**. KT, #«5B 

10 

[0 0 12] ¥«#J*«jjfcl8T«*KJ:K:l£*-<S- 
£*©X«tJ5£7C* <«**?*tl£H:*t8 o %mm&>±) 

£ «S©*6*tt*«jWH v> 6 ti* ©*«**:#. *«© H 

*m*«*6 o ot;e««Jb#ntfK<z)aat:iafcn«:v». 

T, 0 0 nmlft^S 1 0 ^mgffirof 

*fcJt«StlTg*©*«»*UVi. Ti&^ffiSltbT© 20 

«iBA*IB<*K:©*-fc&r, T«fflS<bflttiB«tt¥*#: 
^#:Sfi«>¥^#:^« 1 0 nmSSA^ 15 0 nmgS 
^-A*> H*tft)lbTgSi^ (SOI ©^ffi^t* 

f;n:»st4) WAsn*. wsi^wtaTT^^- 
■ ! c m - ' a««T© jMB*ffi**-r *Bfefl:a*«i**a* 

M3X10' cm- ! igS*^ib#^.$eiS:MT*-5* 
***#sn*. 0 3 hmSSHlO 40 

HA^R*. B. ft. </t— -«T* 

S. tEoTtt*©«»*l«iST©Mtt3 x 1 0* cm" 

[ooi 3]'T*W»Witty9Xvfl:4MMBiMWi5 (P 
ECVDS) *>&J£it¥%Wimm (LPCVDft) . 

jgj&sn*. ««#Ktt*©53ea»&jsK*ii*fcttTtt«. 

*«^±fc"iWft»«a[a©*««riisatt^6*riE$n* 
&&&*mm&&fcmt¥%ftwmk (lpcvds) so 
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nfc*iiftttii**flcjK©***^:ia©-r*>aAxa 

KTflMT*. -f *>SAfa*i»flsJ«©*««tt)«Off 

ton, «a«i j 'W4*i»#Bt©T««c^to-e-&n*©-c. 
aAan&«i«-ctt^s«w*©T«»ffiffi»*#»c<i*> 

©»»**»S*.- ^SSUfe*»^©? ! &SlH'ftBtfc« 
ebfcT«**Sft«tl/T*l*il«*:gt©f?*!rJMI:*J16»X 

a fcaar* « »*©** t> a -r^ 6 /jn a' < & * . ae o 

*#3S«©Ktt«6ft:*«*»an*. »c<t«ss©*#**t 

ffi^<i:-?-©^3a©iG^ffi^<i:tcPl^an-5»-&, SAffi 

fS*©-r<^«»4*tta©«s»it*»6«ij«an**ttft 
^«a»6rt«tei^*»"3X*fta©*sa««j«S'r-Si 

'ttfc»*tt©«*fc**{M!E«©*£!j|*-C**3 ! --*'>*;i/ 

«ts©**^*isaMteJ#«T* *©*»«>&%>; 

[0014] *mftm-?te*mftmmtfiT.m\~9ctt. 
tjhsmmi t ^ * *f b&MR *«WBita»»"t »j«-r 

*.-Hlci«:©Ttti«WH»j«xajS«ii*Tb&aK;« nt© 

**ttfcT»*^ft»T*»jm©te«»-c**. tm 
fii»BU:©*^«ittX©±»c»j«an**ii«*©«flr* 

■{©^B^ttaeEfbriE*. T*«iuiu:©»* 

frirai*ic*is»«©ii6«it*/ha<b. -rt>aA 

«©ttft**flE*±tf. *ftKiCLTi«lMSa4tt!t©ISA 
U ^^»JK¥«^S©ttfl6*«<»:-r#tc 

ttfc«0*ME«««<. IS*tt©^*V»»»tt*i»#gl3&» 

flf©*affi&tt»l*$tr*«F«^tt**tr*»«. *v»tt 
t;u* u *-&tr*^, Sfc«x^/— ;m§s©t;io- 
;^7-k h >^©V h >&^©#«*aiicTifc»sn 

S. **-&tr**«tLTttHait (H.SO,) ^ttOK 
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(hc i ) . mm (hnos > , nwt (hf> ^©*j§ 

rtWiBHfc&afcfl:*** (H.O») (H, 

o) tco&^m (&>T*mwMm*-eteimm*tM 

i&*£:B&-r) . gtg£<hi$g?<hM* (H.O) <h©®-£r 

7>^7<h3$&£Mzk<h©g£^;W#tc 

(NH.) 7>t:i7£iM^***£*fi* 10 

fcOfi^* <7 , >^7 , a*£'*f> * { StTB5, ¥ 

(i) 

( 1 - 1 ) h >^©ir h >jftj£ (ffftlftftj;) 

( 0 •GgflE* 530 t)i«T 1 6 1 0 »SflE). 

(i-2) ij»;-;Mif<D7^3-*ft» («*4B«li* 

*> 

(0*08***5 3 0*08*7? 1»8S<>6 1 0#aa0 20 

(i-3) (4rh>. 7;m-;n»*) 

( o x:mm& 530 "cgst 1 aaaa* s i o #aao 

(2) >;p*u 

(2-1) 7>*-7il*«ct* (&JSI&*) 
(5 0*CS«*5 1 0'0ti*Tl»§**6 1 0»i 
*> 

(2-2) '(7> ; E=m*) 
(0*C8«*>5 5 0*CS*T1#W»')»& 1 0#8«) 

(3) Bfcifci"* 

( 3 - 1 ) m.wtm*$i& (&m*£>. 30 
(5 cessans i o otiSTi^iS^f. i o#a 

(3-2) M*i5fe# OtM»S) 

( o vmxfr 550 oasT i ttmmfr 5 1 o »mao 
( 3 - 3 ) ttttta*^ <&jri*s) 

(5 CCaflE^S 1 0 O'CggT'l^iS^e i o#a 

«) 

(3-4) *G*8fc# (i£6£l&Sc) 

( o icggw> e.5 0 tgg-c i aa «#> 5 1 o ftmm.) 

(4) gBnKftltNgc 40 

(4-1) 2$K*JS»afc# (&teM£BI$*Rtf8tft§l 
co'cox^e 3 ot8*Tri»i*«»6 i o#a*) 

(4-2) *fi*ifc# 

( o *caft* 530 resT i #as^ 510 #a«) 
izm 0 m&n'zfr 5 -ear*. TiefBB&*fc^©s?i» 
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fctt»ia&«s6-rntf mix, 

^®BSfcBSI&*I8©ffi'C7';i'# »J Sfct^TJSte&gfe^* 
fr -5 ©#}<?£ «®gKfcMI&£©*fe#-m±0iJ©$n 

v»Tt>Av». jltojB^*tt3tf7X'vofll«*/h*<-r* 

it7>^> (NH, F) 5*1*. 
[0 0 15] ±ao**t««©>b!Kfctt*»sV»«Elx*« 

wie«©im»«:jK*«a» n* t ©ftaa* 5 a. 
*«fortTr>b1*t«£Efl:*«ffi*«fe (lpcvd'S) 

«. g«{CfTfc&S^i£©tt»£&7<*&t;:. jT&fc ■(* 
< frt> 2l»na8E£(AiC) ^,ffiit«^Bf*9tCiS:MSn-5 

5 X 1 O 'To r rg^Ttlf^gfT, HfrftJfc 

*»6©**Jltt3EfX««« WlZ.it 3 0 OmmX 3 0 0m 
m©^77SSl 7 tkT«*K^X««E*W 1 X 1 0" 1 
(seem) 8S) ©-t-#©-gSWT tifeOfttZl-JS 
<hgB*1.8&a>5©}l&8K»ttl x 1 0 s (seem) a 
«£tT)'©«*tefcfff £EB/&18l^©m 

tt>, asTO&ttffi* (figjBi^^wse^-SB^ 5 ©Mags 

flKK'aiCttit«|imaUE-«< l 0 0 s c cm/mTo 
r r PFffitttfXSrl 0 0 s c c inJ«ffllSfc«L;fcP#fc 
'#5tl5¥«EMlmTor r 8* 

»*^«©«aaj»<tIsiaS©*i|ij£i£T-&b«i), 

[0016] mi&m-cm&nv^mtem&mm-rziz 



( 6 ) 
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mm (q l ) ^yymm (q s ,.) tc^-r^tt <r 

= Ql /Qs i « ) ^10ppmgS«T (R^10 s ) i 
tirfefiftt&ttft. (5fc©it&*Stft# 1 x l o-* (sec 
m) mm<DM<D&&* : E/->7>iIttl00sccm 

n»a>5ona»i (Ql) s*ttTKi«oT*>6*» 
(Qi) trae*©**"*?**. se^iSB*^ 

fi£-3<Z>tt8ID©2 o %*£«e>«)g?^-c^--5= — i&m 

Sic, <K^j^£rtfc#ffiTS»**©*tt4»a«»T¥i* 

^Hfe, *14to>5©f!l&2ifEft (Qi) ©^E/^5 
>SftS (Q sl .) (C^-TSit (R = Qi/Qs,») £10 20 

ppms&erF (r^io") ttnn *a^nfc* 

©«««£ <iMO"cm- *§«£(T (Hl&tt 10" 
P<1 0"X10 " To r r 
a = 0 . 0 5 tr ' 

tHEAtt 1 O-' 1 T o r r ilKTWf * b < . 5 6 0t 
ig©^i;ttlO-'Torri«6lT. 5 8 O'COT^ir 30 
ttlO-'TorriSKTi:. 1^2 OtfiTtiflE 

Q,,.>10") . *«*&J^*K:»»LfcTtt«* 40 

Skk. LT*8£8©ISa«rt» Sl«S«*lJfc2H»»iltt» 6 
*l£V>. X. J^K^f«3T©»«|£«SlJ&i5F+7>TW* t 

(CO«Ktt*9MWItift«i»W©«*Hffifl[*«5 x 1 0 
-'To r'r'aftClT&dteTB&VO . *<nUJR8T 

«. as«ic+»ft«s» ('>&< <hfc*®BHtMISfefe©i5fc 

fR = Q l /Q s ,.^10-') *JBHT; S 
«fcfi)«£TJa<*a*S-H:&« (¥*4tKttttifttt©* 50 
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£©%£&«"*-«. 

[0017] ±i^©is^#{rin]K.. lpcvdsctm 
ft¥»#:JKS^S{rtt, i!tliB©JMES!!LPCVDSt« 

7> (s iHj ^E»«ft®-itix#ea^i* 

JK^iftWr-So untt*I»^litLTl^6 0 0 
< Cg^jy.T©fSMX@TSfc^Bl^^ii5Eft^^a^« 

»*&«T CC) <hLPCVDgMrt©*gJE7JP (Tor 
r) iHU 

(5* 1 ) 

5 x 1 0 - ' T o r .r SUfttt l/fc» . * 

[0 0 18] J(lf*KbT*««*:fll»/acXStCT»J«a*l 

«fc*««*H* (*tt*¥*4MR©Mft 
flS«H«) . -f *>&AI@lCTtt*>&£*l5-r;i->te 
T;i/rf> (Ar) -f *>*V»tt"^'j»>A (He) <:* 
>, Xtt**> (Ne) -f*>^©^^X7C^35WSL 
v». tt*©7c*ttfc*«fc*Stt&©x*i^4»K:3S« 

*n*. ^-©^(c^^Tcm^aA^n-gxt^^K© 
.•i»^*»««a*iT*>Ti«*iii*a-rci:*<. &(c5S± 

££I!!©¥g#&fg£ffr£LT*>&#ft&tg£*t-lRT 



( 7 ) 

II 

n-s. 

[0 0 19] 7JU=f>«0»^fX7C*'f*>***»#:fflt 

m - 3 iga«±i x l 0" cm->mmzKTtf$.z>m\z-r 10 
2 x i o " c m - s mm&±<Dmm-?fj*>&isbtf. & 

2> 0 1 X 1 0" cm- , Mm&-r<Dfj*>&&ti.*>&, '&<D 

0 i d) Zi?-DtzQTZ>Z\tlZmK 32B»&iT5i&* 
g<hLTfa!R8*>ktC;fctt3«tf7&S5X 10"cm-'I 
g#»£> 3X1 0'° cm-'iSCFraS. 

[0020] n%&i£tiz>mrtx7f:m-(*>e>mfe<pfo 
\z*m #m<DTm&m t *m&mv>T®m s ©jp* 20 
<D4 oxmmtnmizw&T&mizT.mmm&fro. m 

flWH<l:TI«WBJ:B 2 0 nmtOlHIfc**i5t:-f * 

1 0 nm± 1 0 nmrttC*-5J:-5fC'j'^->aAXSSrfT 
[0 0 2 1] #^X5c*-f *>tt*«M*:»il^fls»C-* 

mt$.Rzfi&<nfflm£uzi&mmm<Dfr\zmftmziZA-z 

&mzmzmm¥m&mm<D?-* >;M/»««w£fc* 
mm-> z<Df%mi u mgSEt^ost^^r. 04ai; 40 
mm&u^ *>&AxMizMvz>m^mmm$:*L. m 
4 Btztemmtttt'fi-y&.AjL.m&mTft&i.iEtLtz^m 
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SEW 1 0m/sfflfC*0. «Mtf»WttI>— »f-JH»* 
fMCJfcCT 1 0 0 nmSflW»S 4 0 0 nmggifb5 
©IT, i£ifl©8tfi&fii£ltita 1 vmU^g 4 tfmggt 

tt«. -r *>ttAsnfc«*©&&i *imaaE*» 

&4/i mgflEtfW * >a A««BtK«t>ftfc*«Hi#36» 
«DW*«l»?Tl»5 (H4C) . 0H*.tt«W£Jto«4 tf 

-f >38fW*««J*ll»tt»«R— P«WfPr>TV»* (lit 

**jmhs*£*t*) . 

TOT. W"5Lfc«ift©£ISfl¥i»#««ttW&jWc« 

fi£s^a*^*^fc<B«fa5feo^jc^-tc<^->aA 

*nfc*W#:itirai;ttiM*«flE*6ilT«S«iac*T*. 

nxvi-so-e. st^ftfas^fefeoo^c^^^soi^a 
fe^fc «t 5 tc«ifi!JS«im$gAiSfc^#T«. ictay- 

hfttt8/tme«6tTT*r**35«a*n. ifi^®®sggi 

£^*T-5 «h y- h 512 6 it mmm&TF&Vf SLK 
[0 0 2 2] J*J5fWft-f T>aAiaftfT5BH©^r > 
*)UM&m®. (13 4 A) £*i!*#gSfPfi&lfcTfg©3 i i' 

(04 b) t*«igic-a:bTentff 

**ttJHBK:tt-&U&lr». fie^Tifi#SJ«Bt©S'h 
ffltaT^'f ^ > h X7-OSMJ: 0 fc^f < 4 
0 OmmX 5 0 0mm^V*ia5 5 OmmX 6 5 Ommi 
5^^^7Xl1granB5©77l'^>h 

x5--tao. 3(imgsft©T, j&mmmmi-t&ft*: 



( 8 ) 
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mufifru v»e h ? > -St.*? \zmiz>&u$.&&)%tf&< « 

[0 0 2 3] LT<t>iAIiT^IMSSS! 
V». J: 0 fT 5 ©tt-f * AXgft t* TSiJ 

te*-fe/>tgJfl (XeCl) I+'/Vl/- tf-ft (ttfi 
3 0 8nm) -*»iMJ :/-h>#* (K r F) X*^Vl/- 
1f-3t (iUS2 4 8 nm) <*tf»fllV»sn*. 
[0 0 2 4] — «K#ft»*J»#ft^©U— tf-JS»T 

** (0 5) . iP^HgStl^— tF-x^;^-^S^PT 
TS©7i^M^»x*;i/^-SBfS (E s ») itt©x* 
x^;u^-5Bft (E c .) T, jifc<Dx^;i/^-««©^f{- 

&B>n#m#mifimmttto<D£i* \z m^> x^±izmmr 

zmztz*. S£oT^tSUx^M-fS (Ec) tt 
[0 0 2 5] *S^BJ^a«fe¥*#M^XStCT. 

^WTistt^s^-fcf^-^aA^nfc^^jsicx 

[0 0 2 6] (Ec«— Es«) X kit + E s »<Eci < (E 

c» — Es«) Xkic+Esi 

k lc = 0. 8 5 



14 



k„ c = 0. 97 

emu Ec , te-r * >sa $ n^*^iK©^@ai!x^ 

fiD^®^B4x^;i/^-?6ST*-S>. itt<z>^5£teiiSIH4 
¥3M*:Jg|^j5£X;|ITcD V— tf-X^;U^-?Bft Ec . 
^SfflX^;l/^-ScSO 8 5 9 7 % CD F^C t9^f 

M8 5 %m&fr*> 9 7 %gS*iU— tf-H8*KCTi§gS 
■T^**Sc*LT^-5. u— tf-x*;i/=p— ^SEc.^ 
10 ffl^Tkc.Sr 

Ecr = (Ecu - Es») x kci + EsK 

k l c ^ k c ft ^ k H C 
k lc = 0. 8 5 
k„ c = 0. 9 7 

tiS«bifi^n^. IP*.kc.SrO. 85S3f^?)0. 9 
XfaCD±R8 5 XfJI»6 9 7 %i«dWL, iK^t 

20 ns*^*,, ms^^i'^ft^^^-stccaEcttffi 
&z>mK>Ec»izi&^mtim$.n. trLmzkc^tta^ 

^Lfc«ic^©x^->-Tu--if-^g<Dtts*a;i!i«» 

3^— T^*e.tl-5^. kc.SrO. 9.7gg<t0 

kc»«3IH«Uc0. 9 5MicttT#0SU^ (k„ c 
= 0. 9 5) o X&#fc#tt£tt^tC»£lCttk c «ttfl 
SSftHCO. 8 9S«JK±ch-r-5 (k lc = 0. 89) . ^ 

30 Mmskit\z*mftm<Dm-i&&2: 2 0 niggm ± 8 0 ® 
mmsiT<D\Bi®.-?mK)&2n2>mizi7?. 2ommm&, 

*>**v»*isfifflw«»sn*. i»ati§iR«t8 omsftfi 

-5. 

[0 0 2 7] (^Jfi^Ul) 0 6 (a) ~ (e) ttMOS 

igX8£8f®T*Lfc0TW<5,, 1 "CUSS 1 

40 0 1 £LT#^7.<D2,6i&&#7 5 O'CCMS'fb^^X 

ii«S!jgxs*cr>«i«Scttcw^e»nn«, tcis^ 

1102 ttfLzwutmmm&mmrz. m&wmmmtz 
K-yc?nfc^s«ia«§©ifitt»so 

""ILTfc^^ 1 1 0 l iJC^^XT 

so it^mmmm (pecv d^) x-m^tmm^ 200 
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nmgS^lL, TJ&fMHOtl 0 2 tL,fc. gf^S^IS 
BECR-PECVD (CTJ^T©it«^^T"itaS n 
fc. 
[0 0 2 8] 

t/->7> (S iH,) Sit* • • • 6 0 s c cm 
mm (O.) «ES - • • 1 0 0 s c cm 
Ktl • • • 2. 4 OmTo r r 

T-r^Djg (2. 45GHz) mtl • • - 2 2 50W 
ojmm •••87 5 Gauss 

&&um • • • i o ox: io 

[0 0 2 9] (1) m : Stiimtt\ztizZ>'(V'7n\l)l,T)l> 
a—)l>&,& (2 7*C, 5 #1111) 

(2) si*Atyij>^anfc*B*«E» (2 7«c. 5# 
K) 

(3) T> ; &n7jg*Sfe}# (8 Or. 5»IB) 

(4) a*/t^ij>ysnfctt*ftf (27t, 5# 

IB) 

(5) ffit&i®*^ (9 7*C, 5$rM) 20 

(6) *JHA^'J>^*nfc«*ac# (2 7t, 55^ 
M) 

(7) it«?*S?7K?§^ (AMK1. 6 7%) ft».(2 
7*C, 2 0g>ffi) 

(8) SE*A^'U>^Snfc*fi*iJfe» (2 7t, 5# 

m> 

±E7*BO#R*K*»«jSt»K:«fcO, TiMMtK© 
1 0 nmBftafcSnTJg*. f5 LTifc#£ 

nfcT*ft«WR±K wt*»ae*it* lpcvdsi: 

T5 Onmg*©fflUIU;:*l»Lfc. ±12 8 # @ ©*fi*ife 30 
»*tj»TUT*6»«*«L PCVDSlOlUttCM 
Stt*i£©IISIHtttt2 5»M"C*ofc. 

[0 0 3 0] LPCVDgfilWy h • ^*-;H?$ 
«tf*18 4. 5 *«lf A«©SJtS^®«tt*?I4 

4 0 0 Ocm'TfS. 

1 2 0 s c c m/mT o r r ift«i&a^4 5 6 0 

&J*fflt*fctt*6flW*9 9 . 9 9 9 9 ^JKAJiCD'S'J r>A 

(He) £2 0 0 (seem) tMS#9 9. 9 9 9 9 40 
X6t±©** (H, ) * 1 0 0 (seem) &AU fi£ 
BI*OEE»tt*ll2. 5mTo r r (Cffifctlfc. SSJ&fflffi 

xi 0 'To r r/m i nTto&i^, JSJcffltS'vOS 
B*ffl5a>S©iiftgSEB (Qi) taS«*»SOK35fX«t« 

Q tl (seem) =2 7 3. 1 5 (K) /8 3 3. 1 5 
(K) X 5. 2X10"' (Tor r/m in) /760 
(Torr) X184. 5 X 1 0 s (cm') 50 
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= 4. 14X10"' (seem) 

Tt4.'l»^T#5l6*9 9. 9 9 9%UA±©^y 
->7> (S i HV) HlOOsc c mCDSitftTfigK^JC 

««*nfc*»6. tt^ffiwaifteu (Qtt) izmt^^e 

y->7>©lt (Q Tl /Qsi») (44. HXlO-ili. 
S. fct, ii&SiES (Qi) <D^y ->7>ffi.m 
(Q s ,.) tZM-TZit (R = Qi/Q,i.) »44. 14p 

JgfRfi1ffl®i£iit£W*J(£&t*. 5 6 0lCt»W*»flE 
¥IMT3. 3X10-'TorrTt^fc. ^Sil 
SRaJtifeSINrJ^tSRlfiiStrtjBE^JS/L-tO. 9mTor 
rT*0. llt©*ttTT«*J«©Jft«»flrtt 0 . 7 n m 
/mi nft«, (¥S#ffilf&fi£X*iil$T) . 

[0 0 3 1] ^JC-r^->^AlS<i:LT. 
II 0 SOf^J^MMMWtl 0 5 t«©ifi»«*l 
0 6tCT;i'3f><^->l 0 7*aALfe (06 a) . -f 
^->aAfiiK 1 0 4tUTttS**«l //m©7* hi/ 
^htfll>&. ia«5®«lg»tt 1 . OtfmTfeS. T 
;Urf><^-> ("Ar') tttoil^M-4 0keV 
T, 5X10" cm"0l«— XST¥**ltlZfr&i^ 
2£. jlt©*#K*^*Jlie+»CfJ4*i»#BtOTfl!lfiiij: 
0 9. 6 jim02Mlttltif>K&Q. XCJUit-tTOi 
§Ett/L*l". 2X10" em-'Tt*. »f^LX»(C» 

[0032] -r *>axxa*T«K:-f*>aA«»Bi 
*-t/ >ttx- (x e c 1 ) ©x=^->v • u-*f—yt&m 

StU MFMIftft*4b£]t*fc. I/—- !f-3tttt«3 5 0 W 
mTlS 1 5 cmfiD««K:*ilesn, lit ©HI* ©ft £ # 
H8lttSfc2. 5%0'0li^[pJ{C-r^LT. *«_t£;£S 

gl43 8 5mJ • cm'T^Tofe. *ftltfl 1 ICT&ffl 

tlfc5 0 nmO¥»#i©gSffiO*i£III|3t5l? 
M-«SE s ,l412 0mJ • cm-'tfO. 
$ti-5I^Jl^^-«*E„tt4 00mJ • c mf ' 

fEr>TRB**X*;MS-*flE©3 8 5m J • cnf'tt 
k ( ,©0. 9 4 6£.«i*U *mW%kV>Wmi5fa\zn\s 
T%)9 4. 6%*i^S4tfe*(CJ5£S„ W«llCUT#e,n 
fciSSIitt&iitBIS: A^-x>^JDX LT¥ig#ig|©& 1 

0 9£^fi£Lfc («3iM£¥S#t8«*JiJcX*§*tf7) (B6 
b) . 

[0033] &\zrt?-->?miLznnL*m&mv>m 

1 0 9£»7iil:SEftifIl 10&ECR-PECV 
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©jIOTlr*. 

[0 0 3 4] g£g (O, ) 8KS • • • 1 0 0 s c cm 
JEE7J • • • 1 . -8-5m T o r r - 
•7<^Di^(2. 45GHz) tt!2l • • • 2 0 0 0W 
EPbJGB* •••875Gauss 10 
SIKi&S •••lOOt 

filiefftl • • • 24t 

^ Xv»fl:Ktt K) Rj-^r 3 . 5 n m©gKfc«#¥*#* 

gt©=:#*6j*»J, ^©IHJPtel 2 6 nmT'Wofc. »f 
*lCLTy-M6W»*a*%7bt (06 c) . 
[0 0 3 5] 5l*«l!V»T*JB»*ttCttDy'-h««l 1 
1 SXAy^-ffitCT^fiEfS. 7/ty^-B$OSfiI 20 
fttt 1 5 OtTtofc. *mg««J 1 T«7 5 0 nm©l£l 
»£#-f3a«ig©*>^ (Ta) Cxy-HIS 
ffr&U dCD^-'— hm@©:>— hitiateO. 8Q/DT 

?ir^-£&£TM#K:*>l 1 2^17^^*., y— 
X • K l/-f >figi£ 113 >*)VMf$.ffi>$. 1 US 

TteCMOS¥^fl^fi£rf£§!!L.;t. NMOSh7>^ 

X^A (Al) *art?ffio£:-k-c\ 3F*fi«7C*£ LT* 30 
Jg*{C5%CD)««-c , ^$nitX*Xt^> (PH,) 

7 X 1 C'cm-'OISTNMOS h^>^X^©V — 

x- b* w>ffi^cfl--£&><u£:. smi:pmosh7> 

•^X?^8nii:liNMOS h7>->*X^gB*T^ 

s-fA (ad »m-?w^fc±T. ^mwiTtmtVT 

7K^4>{C5%©jg«-e^«?$n>t^^7> (Bj H« ) & 
Stf, iDjSmJI8 0 k V(CT*m*^fe*i^-1'4->$-5 
X 1 0" cm" 2 Oi§gTPMOS h 7>y*X^OV- X 
• K W>®^lcrr-5&A/*: (06 d) . -f:*->fr&i& 40 

*«*©««s*tt3-o oxre*-*. 

[0 0 3 6] ^ICPECVDSTTEOS (Si - (O 
CH.CH,) ,) <h^^^m»iLT. »«S«3 

o o x:-vmmtmm 1 1 5SJs*Lfc. BP«.i*fe&8t«- 
fc. wia«6«M*fl[ft. Bffl*6*^&©fifc£*&»<!:y-x 

T. iUMfH&TS 5 0 < C»CT2^FM(D^a*a5b 
Tfi«IK*18 01Cil/T7*Szi>.A*i|il/. E 50 
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81 1 1 6*flU«LT»«¥W^«J8«^*b& (06 
e) . 

[0037] z\e>mzVTMisttmsi¥f»&£m<D& i 

J*«*©*3Rtf«tt** 1 0 nmf, $!l5tteSi&lCT 
frfrtlfc. NMOSh7>yX^©Vds = 8Vl:»(t 
•5iSfaM@«fcD*J6fc^«iSo 5 P^ffl±^ip{l^«2 2 
8 ± 2 c m'- -V 1 • s " ' Hffi«ffitt 3 . 2 9 

3±o. .2 o 4 v, •y-^i/- ->aL3ft— ;uk • x-r >y 

ttO. 4 0 5 ±0. 0 0 8 VTWofeo X, PMOSh 
7>> J XiS'<DVd s =-8 V»cMtt*fiSfaffi«E«t 0*«6 
fc^Ibtf « 7 6 ± 4 c m ! • V" 1 • s " 1 T*T 0 . 
BEtt-3. 4 7 0±0. 2 3 7V, f7'Xl/->a*- 
;H« • X-f >^ teO. 3 2 9±0. 0 17VTW-pfc. 

LTt^*^T-#S«lS^IKS:*WbTXe C 1 X*-> 
V • 1/— tf-Ti^^bbrcH:«^J-t?«NMOS h 7 >y 
X^©^E(»S*U 1 2±2 5 cm' • V -1 • s"' . Htt 
«JEE>6<3. 9 0 8±0. 4 2 1 V, -y-^Xlx— v-^*— 
• X-f >>/&0. 5 8 7±0. 0 9 6VT, PMO 
S h7>i?7.i?<D&W)mtf4 1 ± 1 0 cm' • V -1 • s 
■', KIf£E^-4. 505±0. 946 V, it^X U 
— v-^ltJv— • X'f >>?1fiQ. 492±0. 074V 
TWofc. -cDCT^-r^JC^H^tcfe^iN^iP^ 

^^e^Rffl^/^xa^s^ffl L#^><siaxig[cT, 

[0 0 3 8] 

mz&m-eg, mm\z*m&&w<DWift&fe&&&Mi£ ) 

U WT«^«Sg©i«ig^^>#X^;i/^-S«<<i:© 

[0®©ffi^^ueBj] 

[01] *K9B9i<ZMK9&K91Lft:H. 
[0 2] *HR«<Z>B3€IK9JL<fe:H. 

[03] *m&mv>mm*fflftvfc.w. 

[0 4] *BKg91©ft9SK9ILfcBI. 
[0 5] U-1f-iSaYK©«Sift^bfc0. 

[0 6] *m&w<DmmT.m&fsiwistz®. 

1 o i • • • s« 
i o 2 • • • rm^mm 
io3 - • • 
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